A comparison of substrates for quantifying the signal from a nonradiolabeled DNA probe.
A method for measuring the amount of a nonradiolabeled DNA probe using four detection substrates is described. In preliminary experiments, digoxygenin-labeled DNA was bound to neutral, nylon membranes and detected with anti-digoxygenin antibodies conjugated to alkaline phosphatase. Four substrates [4-nitrophenyl phosphate, 4-methylumbelliferyl phosphate, AttoPhos, and adamantyl 1, 2-dioxetane phosphate (AMPPD)] were assessed for use in a quantitative hybridization assay. Only AttoPhos and AMPPD were found to have detection limits in the low picogram range and to respond linearly to DNA concentrations ranging from 0 to 1250 pg. In subsequent experiments, a 200-bp DNA probe cloned from the marine bacterium Pseudomonas perfectomarina 23S rRNA gene was hybridized to P. perfectomarina genomic DNA and total RNA. The amount of hybridized probe was determined using AttoPhos. Finally, a digoxygenin-labeled oligonucleotide was probed against genomic DNA. Linearity with respect to DNA concentration was observed using both the 200-bp fragment and the oligonucleotide as probes with a final target detection limit of 166 fg. This study demonstrates the substrate AttoPhos can be used to quantify the amount of nonradiolabeled probe hybridized to target with sufficient sensitivity for very dilute samples, such as environmental samples.